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Abstract 
The core goal of the SDGs is to achieve public welfare through holistic approaches and processes (UN, 2012).  One of the 
objectives of SDGs is cities and human settlements inclusive safe, resilient and sustainable. The ability of individuals and 
government in providing a decent housing could be considered as an important factor for sustainable housing environment. On 
the other hand, economic growth in urban areas could lead to the urbanization in urban area and migration in the hinterland area 
to find a shelter location. It maytrigger the improper land utilizations.Urbanization puts a pressure on limited land resources, and, 
in turn, may have a negative impact on well-being sustainability. House quality could form the housing profile. The adequate 
housing profile reflects a quality of life, and quality of life itself reflects the well-being as well. This study proposes an estimated 
model of sustainability to find the housing sustainable indices to the built environment which can be used as one of 
measurements for a household welfare. 
This study was conducted in Bekasi City of Indonesia as an emerging urban development in the hinterland area of Jakarta 
Metropolitan. This research methods combined sampling techniques of stratified and cluster treatments. From the research 
methods and spatial analysis, the model to measure the well-being referring to the built environment was obtained. The result 
shows that the sustainable housing environment quality is the core aspect of well-being. However, it is triggered by human 
quality. 
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1. Introduction 
Efforts to save lives of future generations, unarguably, are the key factor in sustainable development. The concept 
of sustainable development continuously has been discussed in the UN conferences, with the goal of generating 
appropriate concepts in order to define and achieve sustainable development. In 1992, the United Nations 
Conference on Environment and Development (UNCED) in Rio de Janeiro, introduced important indicators to help 
each country to measure its sustainable development. Indicators are continuously assessed and provide agreement in 
the Millennium Development Goals (MDGs) to be achieved by 2015.  
Toward the end of the MDGs period, at a conference in Rio de Janeiro in 2012, the results achieved by each 
member state were discussed in the Post 2015 framework program. In August 2014, UN DESA synthesized 
feedback from UN member state mission areas and proposed 17 goals of SDGs as a commitment in which each 
member state must concern. One of such goals is to make cities and human settlements inclusive, safe, resilient and 
sustainable. 
Stiglitz et.al (2010) believe that the sustainable context may have its own size. The underlying idea is that the 
welfare of the next generation will be compared to that of the current generation depending on resources that are 
passed from one generation to the next generation. Meanwhile, Sachs (2008) argues that the challenge of sustainable 
development is the protection of the environment, stabilizing the world's population, shortening the distance between 
rich and poor, and ending extreme poverty. In the discussion of sustainable development, the core of SDGs is the 
achievement of public welfare through a holistic unified process (UN, 2012). The achievement of public welfare 
entails the improvement on human quality, since the good human quality is one of capitals for sustainable 
development in addition to natural resources. 
Discussions of sustainability were applied in Bekasi Municipality (Bekasi City), a city that was established as an 
emerging urban in 1996. Bekasi City, located at the adjacent of Metropolitan Jakarta and its adjacent suburban 
fringes, has a fairly high dynamics associated with population and economic growth. As a one of dwelling 
destinations for people who work in Bekasi City, Jakarta and its adjacent suburban fringes as well, Bekasi City is 
facing challenge on providing a decent house. According to the data census from BPS, Bekasi City had a population 
growth amounted to 40 % and 58 % over a period of 10 years from 2000to 2010, while the growth of its GDP was 
7% and GDP per-capita growth of 3%. Although the Malthusian theory of population is debated by most experts, the 
reality shows that population growth is faster than the growth of our ability to manage natural resources for food and 
shelter.[3] A huge number of people who worked in the labor force in 2012 was 997 043 [10]. While commuters to 
Jakarta achieved 359 550 people [1]. Thus, about 37% of the individuals living in Bekasi City commuted to Jakarta 
for doing their business.  
This phenomenon reflects a strong preference for choosing a sheltered area as people tend to choose living area 
that are close to their workplace. Referring to the highly dynamic population growth, the delay in response to 
urbanization, in terms of house availability as a basic need, can have an impact on the spread of houses that might be 
improper with the spatial planning. Built up area of Bekasi City in 2003-2010 had increased significantly. It was 
associated to the development of education facilities, industrial area, disorder and ordered settlements from 
10.187,71 ha (47.5%) to 12.061 ha (55.83%). The rapid increase causes an inconsistency of allocation and empirical 
land use of Bekasi City. In 2010, the improper land use increased as 377,41 ha.[5] The improper land use location 
for residential coupled with unqualified physical house will cause discomfort living. 
This study examines the adequate housing as a basic need of every human being in various points of view. The 
adequate housing standard will refer to the regulation from Ministry Public of Work and Health Department. This 
study examines the ideal condition of housing that supports the well-being in Bekasi City. There are two things 
evaluated in this study, house and housing. In house matter, this study evaluates three aspects, namely adequate 
space, comfort and security. In housing matter, this study evaluates location, outdoor air quality, public facilities, 
green open space and building structure. Those aspects are evaluated to find the ideal condition to support the human 
quality that have role to the built environment to ensure the sustainability of well-being. The human quality itself is 
evaluated from health and education. 
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2. Material and Methods 
2.1. Profile of Study Area 
Bekasi Municipality (Bekasi City) is part of West Java region, where the location is adjacent to Jakarta province. 
Since the location is adjacent to the capital of the country, it provides some advantages in terms of communication 
and transportation.  Accessibility and availability of public facilities and infrastructure make Bekasi City as one of 
the balancing areas in Jakarta, as shown in figure 1. The primary arterial, secondary arterial and toll road network 
create a high accessibility to Jakarta as the center of commercial activities and  to Bekasi District as the center of 
manufacturing and industrial estate. It allows for the possibility of dynamic condition through the human mobility 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1(b) shows that the highest density is in the area that has easy access to Jakarta and Bekasi District. Thus, 
the residential area has the highest density in such area as well. 
Geographically, Bekasi City lies in the area with slopes between 0-2% and a ground level between 0 m - 81 m 
above sea level.[6]  Figure 2 shows the ground level height for each sub-district in Bekasi City. This study needs to 
describe the ground level height of Bekasi City to get the picture of vulnerable location. The ground level height is 
identified on topographic map using ArcGIS software. The height level is divided by five categories, i.e. 0 – 5 
m.a.s.l; 5 – 15 m.a.s.l; 15 – 30 m.a.s.l; 30 – 45 m.a.s.l; and > 45m.a.s.l.The contour data indicates that 25% of 
Bekasi City area is in 15 – 30 m.a.s.l; 24% of area is in less than 5 m.a.s.l; 23% of area isin 5 – 15 m.a.s.l; 21% of 
area is in 30 – 45 m.a.s.l; and 8% of area is more than 45 m.a.s.l. It reflects that Bekasi City tends to have flood 
vulnerability. Furthermore, as shown in Table 1, the population mostly lives in the height of 0 – 30 m.a.s.l.  The 
highest population density is 19.935 which is at the sub district with a ground level between >5 – 15 m.a.s.l.  
As reflected in the population density, it is also confirmed by the dwelling density that Bekasi City has a high 
density of residential space. From the spatial data and the calculation of land use for housing, it is seems that 59% of Bekasi 
City area is allocated for residential area, as shown in Fig.2.This residential areas was rapidly growing; between 2000 and 
2010 in terms of both structural   and non-structural housing as shown at Fig. 2 (a – c). The number of housing in 
2012 was around 500 - 997 units.[10] Table 1 describes the population density and average household member at 
Bekasi City by sub district in 2012 .  
 
 
 
Fig. 1(a): Administrative Boundaries of Bekasi City; (b) Population Density; (c) Ground Level 
Source: Processed by Author using RBI Map and Admin Boundaries 1:250000 – Ministry of Public Work 
&Podes Data 2011 from BPS 
a b c 
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Table 1: Population Density and Average Household member 
No Sub District Area (km2) Height(mdpl) # House (unit) Population Pop Density Occupancy 
1 BantarGebang 17,04 15 – 45mdpl 19.928 90.027 5.283 5 
2 Bekasi Barat 18,89 5 – 30 mdpl 55.945 292.015 15.459 6 
3 Bekasi Selatan 14,96  5 – 30 mdpl 47.640 210.497 14.071 5 
4 Bekasi Timur 13,49 < 5 – 15mdpl 63.795 268.922 19.935 5 
5 Bekasi Utara 19,65 < 5 – 30mdpl 68.700 299.648 15.249 5 
6 Jatiasih 22,00 30 – 70 mdpl 33.840 179.728 8.169 6 
7 Jatisampurna 14,49 30 – 80 mdpl 25.144 94.484 6.521 4 
8 Medansatria 14,71 < 5 – 15mdpl 27.591 155.590 10.577 6 
9 Mustikajaya 24,73 15 – 45mdpl 38.938 145.666 5.890 4 
10 PondokGede 16,29 5 – 45mdpl 55.095 257.105 15.783 5 
11 PondokMelati 18,57 15 – 50 mdpl 26.025 138.517 7.459 6 
12 Rawalumbu 15,67 15 – 45mdpl 38.356 201.943 12.887 6 
 Total 210,49  500.997 2.334.142 11.089 5 
Source: Compiled and calculated by author 
 
 
Fig 2. (a)  Structure and unstructured Housing Distribution Year 2000; (b) Year 2005; (c) Year 2010 
Source: Ministry of Public Works, analyzed by Author 
The Health Department of the Bekasi City stated that the percentage of healthy house in the Bekasi City in 2011 
was 78.7 %, or as many as 106,076 out of 134,780 housing units were inspected. This represents a slight increase 
from 2010 when the proportion of healthy houses stood at 77.94 %, with 80.043 housing units inspected. The total 
number of housing units that were examined in 2011 only reached 26.6 percent of the existing houses - as many as 
506,922 housing units.[2] 
2.2. Data Processing 
There are two steps applied in this study. The first step is identifying the sample population. This study uses the 
purposive random sampling method. The population in this study is household. Through the Slovin Method, the 
number of sample obtained is 400 respondents. To identify the location of sample, a spatial analysis using ArcGIS 
10.2 is employed. The data used is base map administrative boundary of the Bekasi City with scale 1: 250000; 
thematic map of road network; thematic map of housing; topographic map; and population density. The thematic 
map of housing is digitized from the Gunther map. Through intersect and union process with three criteria, 57 
housing as proper sample were found. Those criteria are population density levels, ground height levels, and 1km 
road buffer levels. The number of sample is taken proportionally from density both on structure and non-structured 
house. 
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Fig. 3 (a) Sample Location All; (b) Sample Location Zoom 1; (c) Sample Location Zoom Detail 
Source : Analyzed by Author 
 
The second step is analysing data survey. Quantitative and qualitative approaches are used to analyse the 
variables. The qualitative approach is used to describe, compare and associate the factors. ArcGIS 10.2 was applied 
to analyse the data spatially. The quantitative approach is used to analyse the Housing Environment Quality (HEQ). 
To get the score of HEQ and its variables, pairwise comparison weighting method was employed. Variables 
examined are dependent variable and independent variable. Dependent variable is Housing Environment Quality 
(HEQ)  . The independent variables are House Quality (HQ), Income, Education, and Health. Data sample for each 
variable was collected by questioner using Likert scale, ordinal and nominal. Those independent variables consist of 
some sub-variables that form an indicator of Income, Education, Health and House Quality.  
2.3. Definition of variable  
HEQ and HQ formed by some indicators. In this study, indicators used   to form HEQ are location, potential air 
pollution, public facilities, green open space and ground level (height above the sea level). Indicator to form HQ   
are adequate room, comfortable, and security. Health indicators are frequencies of health problem caused by air 
quality such as cough, fever, headache, and acute respiratory infection (ARI). Income indicators are using the 
household welfare standard categorized in three levels i.e.: high, medium and low. Education indicators are using 
the average minimum education which is the minimum level is high school. 
 
3. Result and Discussion 
3.1. Housing pattern 
Housing pattern is analyzed to determine whether housing in Bekasi City meets the conditions required by the 
Ministry of Housing and Settlements. Five analysis are conducted to find housing pattern in Bekasi. They are 
housing density, improper land use, potential outdoor air pollution, public facilities, and green open space. For the 
ground level score, it has been determined in Table 1. 
b a
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3.1.1. House density 
This analysis uses ArcGIS tools to overlay maps and map polygon residential buildings. Building maps are 
derived from aerial photo of 2012 map which is processed into a map of the line. Then, the process of 
transformation is done to feature polygon feature line. Furthermore, to determine the number of buildings that 
indicates houses, polygon features transformation to feature point. Through this analysis, it was found that the 
number of housing in the Bekasi City are as many as 623,512 units. Subsequent analysis is done to find the number 
of existing housing in regular housing in a way to overlay a map of the building with the residential polygon maps 
digitized from Gunther maps of 2011. The results are shown in table 2 below. 
           Table 2: House Density 
 
 
 
 
 Source: Analysis 
 
The number of residential buildings in a polygon of structure housing is as many as 261,213 units or 42% of the 
total building, and the number of irregular buildings is 362,299 units or 58% of the total building. Meanwhile, the 
obtained house density data is also calculated for structure housing in an average of 41 buildings per hectare while 
the non-structure housing is in an average density of 22 houses per hectare. This is because there are some of land 
which are earmarked for housing but have not been built yet.  
  
3.1.2. Improper Land Use 
This analysis uses spatial analysis with ArcGIS as well. This analysis is performed to evaluate the housing 
pattern by using deviation analysis of land use for housing. The data used for this analysis is maps of Detailed 
Spatial Plan Bekasi City (RDTR) 2025 and the existing land use maps data in 2011. This analysis is intended to 
determine whether housing in the Bekasi City located on land is intended for housing. This analysis refers to a 
category that has been made by the Department of City Planning City of Bekasi City divided into minor and major 
deviation, based on the deviation of land use intended as shown in Table 3. The results shown in Fig.1displays that 
almost in all sub districts have a major deviation. Improper land use can affect discomfort residence. Because of the 
exposure to risk, such as floods, health problems, eviction may occur. 
 
Table 3: Improper Land Use Classification 
 
   
 
 
 
 
 
 
 
Source: Analysis  Fig. 4. Chart of Residential LU Deviation 
3.1.3. Potential Outdoor Air Pollution 
This analysis is performed to evaluate the location of housing that indicates a potential risk of outdoor air 
pollution. This analysis also uses spatial analysis. Road network maps are employed to find the possibility of the 
potential risks of air pollution for housing within 1 km from the edge of the road. Spatial analysis used is buffering 1 
km from the edge of the road for every type of road. There are five types of roads, the toll roads, primary arterial, 
secondary arterial, local roads and collector roads. There are six levels of risk found from the housing samples. 
Level 0 is housing not in any buffer; level 1 is housing in 1 time buffer and has a low potential for risk of outdoor air 
No Housing #House (unit) Area (ha) Density 
1 Structure Housing 261 213 21 895 42 
2 Un-structure 
Housing 
362 299 15 622 23 
 Total 623 512 21 895 28 
No  Land use intended Use for 
Residential 
1  Mixed Minor 
2  Industry Minor 
3  Commercial Minor 
4  Governmental Minor 
5  Public Facilities Major 
6  Road Network Major 
7  Green Open Space Major 
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pollution; level 2 is housing in 2 times buffer and has a middle low potential; level 3 has middle potential; level 4 
has middle high potential; level 5 has high potential. 
The results show that 86% of housing sample does not have risk of outdoor air pollutions since mostly the 
resident is located at level 1 area. 
 
3.1.4. Public Facilities 
One indicator of the quality of the housing environment is the availability of public facilities. [6] In this study, 
public facilities evaluated are related to the well-being factors such as facility of education, health and 
transportation. This analysis uses spatial analyst with ArcGIS 10.2 as well. Data Point of Interest (POI) from Navteq 
2011 is used to identify distance of those facilities from housing. Buffer method was employed to get the results. 
Buffer 500 m from each housing sample was done. The result shows that 69% of housing samples have adequate 
facilities associated with education, health and transportation as shown in table 4. This analysis uses two categories 
to describe this indicator, they are “far” and “near” 
  
 Table 4: Average Score of Public Facilities 
 
 
 
 
 
 Source: Analysis 
 
Average score calculated using weighted was obtained from pairwise comparison method. It is shown that 
education and health facilities are 51% from standard. As visualized in spatial analysis, distribution of facilities is 
imbalance among the housing. 
 
3.1.5. Green Open Space 
GOS is also one of the indicators specified in SNI 03-1733-2004. This study assesses whether there is a green 
open space in the sample housing. Thus, the value of the category is adequate or inadequate. Data from observation 
on sample housing show that 66% of housing samples have adequate Green Open Space. 
 
3.1.6. Score of Housing Pattern 
Further analysis after obtaining the value of each indicator is weighting each indicator based on the assessment of 
selected experts, as shown in table 5. The cutoff point for housing pattern assessed by expert is 0.70. It means that if 
the score is >0.70, the housing pattern is eligible. The result of scoring shows that the housing pattern is not eligible 
with the score of 0.58. 
 Table 5: Housing Pattern Score   
  
 
 
 
 
 
 
 
 Source: Analysis 
No Public Facility Far Near Avg.Score Standard 
1 Education  44% 56% 0.17 0.30 
2 Health  48% 52% 0.18 0.35 
3 Transportation  0% 100% 0.35 0.35 
 Total 623 512 21 895 0.69 1.00 
No  Housing Pattern  Rate Weight Score 
1  Housing density 0.73 0.15 0.11 
2  Improper Land Use 0.54 0.20 0.11 
3  Potential Outdoor Air Pollution 0.86 0.10 0.09 
4  Public Facilities 0.69 0.20 0.14 
5  Green Open space 0.66 0.25 0.16 
6  Ground level height 0.83 0.10 0.08 
  Total Score  1 0.58 
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3.2. House pattern 
This study needs to assess the house pattern in order to determine the house quality. House quality refers to 
regulation from the Ministry of Health. Three aspects are assessed, they are (1) adequate room; (2) comfort; and (3) 
secure. Adequate room aspect is obtained from occupancy to floor ratio. The adequate room which refers to 
regulation of Ministry of Housing and Settlement is 9m2 [6]. Comfort aspect is obtained from air circulation that is 
reflected by ventilation, window and open space such as a yard. Secure aspect is obtained from building material 
which includes partition, wall, floor and roof materials. The data from every aspect and its indicators is simplified 
into categories. Furthermore, each indicator is rated and weighted to produce a score of each sample. Based on the 
expert analysis, the determination of the cutoff point as the limit of quality tolerance condition of housing is 0.70. If 
the calculation results indicate numbers above 0.70, the condition of the housing is considered “eligible”. If the 
results are under 0.70,the housing condition is not eligible. Table6 shows the analysis of house pattern. 
 
  Table 6: House Pattern 
 
 
 
 
   
Furthermore, the scoring for each of these aspects to obtain a total score of the condition of the house uses the 
expert analysis which weight each aspect used to get the total score. The scoring result of house pattern shows that 
96% of housing samples have a poor condition or not eligible. This pattern is caused by the comfort/health aspect in 
which the majority of ventilation and window of housing samples does not fulfill the standard. Most of housing 
samples also do not have open area as a yard. 
3.3. Household Social Economic Analysis 
Based on data collected from the Health Department of the Bekasi City, the type of disease that was topped the 
list between 2009 and 2011 is Acute Respiratory Infections (ARI). The number of patients with respiratory disease 
increases significantly each year. In 2009, the number of people with ARI was 178,644. In 2010, this increased to 
258,592, or a 45% increase compared to the previous year. This number increased  even more  by 327,116 in 2011, 
an increase of 26% compared to 2010. Those infected by this disease are mostly women aged 1- 44 years. [2] 
Education levels have shown a positive trend. The number of residents graduated from high school in the year 
2010 increased to 37%, whereas in 2012 this number rose to 41%. Similarly, those who completed college level in 
2010 were 11%, which rose to 13% in 2012, reflecting the interest and awareness of the population to improve their 
education levels.[10] 
Industrial and trading sectors are growing rapidly as well, though they tend to decline many years later. In 2010 
these sectors grew up to 94% compared to the previous year. This number increased 48% compared to 2010. In 
2012, these sectors grew up to 21%, slower than previous year. Compared to other categories such as food 
&beverages, clothes, motor vehicle, equipment, material and chemical, the electronic category growth tends to 
rapidly grow. In 2012, the electronic category grew up to 17% compared to 2011, while in 2011 the growth rate was 
6% compared to 2010.The largest employment category is contained in the apparel industry and trade with an 
average of 395 workers per business. The second largest employment is food and beverage category that employs on 
average 347 workers per business. Beside working on industrial and trade sectors, 62% of Bekasi City population 
works as private employees, while other works outside Bekasi City. 
4. Discussion 
Housing patterns reflect the welfare of society. In a dynamic urban area, the challenge of providing residential 
housing indeed is important. The government of Bekasi City can work together with investors to provide adequate 
housing. However, it is undeniable that the selling price of housing built by investors may only be accessed by 
No  Aspect Eligible Not Eligible 
1  Adequate Room 59% 41% 
2  Comfort/Health 7% 93% 
3  Secure 75% 25% 
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people with incomes above IDR 15 million/month. The selling price is based on the mortgage loan installment 
approximately worth at least 5 million per month. Actually, the government has launched the construction of low-
income housing, but its quality cannot be the same as the quality of the housing built by investors. 
The government may cooperate with investors. If the average household income does not reach three times of the 
mortgages price, the housing built by the investor will be used as an investment tool for high-income population, 
where the next house will become a commodity for low income. Based on the survey data, only 32% of respondents 
earn more than IDR 15 million. 
Human welfare appears individually, thus to declare whether a local community in general has reached a 
sustainable welfare, it is necessary to do calculation focusing on one aspect which is directly related to the 
environmental aspects. Furthermore, we need to look at the aspects of the relationship with the aspect from 
economic perspective. One aspect examined in this study is an adequate house fulfillment.  Figure 5shows that a 
decent house will drive the housing area need. Meanwhile, if there is no land availability, it will cause the land use 
deviation. The land use deviation can be calculated by comparing the Regional Spatial Planning with the land use. It 
can be analyzed spatially and also mathematically. Furthermore, if the land use deviation is not controlled, it will 
cause the degradation of the housing environment quality that will influence the health of resident. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Schematic Dynamic Model of Sustainable Well-Being 
 
Human health would be influenced by the housing environment quality. If the human does not have a good 
health, the region will not have a good human capital. It will influence the productivity both individually and 
regionally. It occurs in Bekasi Municipality, regarding health condition, the highest disease is Acute Respiratory 
Infections (ARI) which reflects the Air Quality in this region.  
The human capital that influences the productivity also occurs by the level of education they have. There is a 
loop here because the highest education is influenced by income; meanwhile the income is influenced by the 
productivity. The inability to raise productivity will have an impact on the inability to get a decent housing, 
especially for the productive population. Otherwise, if there is a growth in productivity, it will drive a growth in 
investment. Investment directly has impact on migration, though the migration is impacted not only by the local 
investment, but also by the economic growth of urban neighbor. The investment grows mostly in the labor-intensive 
industry. Economic growth of Jakarta and Bekasi City is influenced by the growth of population. 
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Mostly, every investment needs additional land and other infrastructure to support. It seems that there is a 
conflict of land use for business and housing. Moreover, investment growth in Bekasi City comes from trading 
sector. In addition, the trading sector is dominantly driven by small, medium business and home industry [10]  
Home industry is one business entity that mostly does not have awareness regarding environmental issues. This 
condition creates a loop and need an intervention to make it balance and sustainable. 
4. Conclusion 
Paying attention on the quality of the housing environment in a dynamic suburb is one of the important factors 
besides food sufficiency. The reason is that food sufficiency can be fulfilled through the supply of goods chains 
among the area of producers and consumers. Bekasi city as a dynamic suburban is facing a challenge to improve the 
quality of housing by taking into account the purchasing power of the population who do not have sufficient 
housing. 
Inability to fulfill the one’s housing requirements has an impact on health. The growth of labor-intensive 
industries can reduce unemployment. On the other hand, it can cause problematic in rapid population growth and 
fulfillment of fine housing. 
Housing is also affected by geographical aspects which in this case altitude and morphology. Regarding the risk, 
housing located on land with a height of <5 meters above sea level has a risk of flooding. In the high ground level, 
the wind flow is not impaired and humidity is on the wane. Therefore, bacteria and parasites cannot reproduce 
quickly. Meanwhile, for the low ground level, there are some problems such as the velocity of the wind that may 
encounter problems related to air humidity. These problems are exacerbated by residential density, industrial air 
pollution, and fuel pollution from vehicles around the housing. 
Sustainable well-being indices can be formulated by combining the three main factors i.e.: Productivity, Human 
Capital and Housing Environment Quality. Nevertheless, one still needs to compare the characteristics by seeking 
inter-regions eigenvalue.  
Combining approach of spatial distribution with location, statistical analysis and systems thinking are very useful 
to get the holistic perspective in constructing the proper method to be applied for such environmental issues. Further 
research is needed with empirical data to build a sustainable welfare indices based on a schematic model by 
considering the eigenvalue. 
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